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AMIT

Algor!thm for Migration and Interaction Tracking
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AMIT: A high performance segmentation and tracking
framework for migration and confrontation assays
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Quantitative analysis of
phagocyte-pathogen confrontation assays

The algorithm for migration and interaction tracking (AMIT) [1, 2, 3] provides a novel and automated framework for analyzing (label-free) experimental time-lapse microscopy data, in addition to
improved detection of whole cell tracks [4]. The approach enables a high throughput processing based on parallelized batch processing through the implementation in the machine-oriented and
performant programming language C++, while at the same time detecting nearly all objects in the field of view with high accuracy. The AMIT segmentation method does not rely on any geometric
characteristics and can be applied to a wide variety of cell morphologies. The user-friendly application and definition of parameters works via a standardized ]SON interface.

AMITSegmentation is based on Nearest neighbor based AMITTracking connects single cells through

> Image contrast enhancement using top- and bottom-hat transformation <= - > |dentification of cell clusters by monitoring events of cell-cell fusion and cluster fission
> Image denoising by suppression of background variability - = > Hierarchical cluster splitting based on watershed segmentation

> Enhance high intensity signal by standard deviation filtering -

> Morphology based post-process to suppress artifacts in objects s

Performance evaluation
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© N B © N 3 © N B Tracking of AMIT-v3 was also compared with AMIT-v2 [4]. The new tracking
a % % u ; % - é % achieved significantly better results with regard to the total coverage (TC) of all
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GitHUb https://github.com/applied-systems-biology/amit

Summary

AMIT-v3 includes:

v Accurate segmentation on low contrast cells
v Tracking of (un)labelled cells in 2D image data
v Enables analysis of cell cluster (splitting)

v Analysis of migration / confrontation assays
v Does not require manual annotations

v’ Fast applicability to few image data

v’ Parameters are interactively adjustable

v Accelerated computation times

v Analysis of high-resolution images on laptops
v’ State-of-the-art parallelization

v' Open source availability for everyone
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